a b s t r a c t
The present data describe the relative neuro-2a cellular differentiation induced by reducing serum concentration (0.1% FBS) in DMEM in the presence/absence of 20 μM retinoic acid (RA).
Neurite outgrowth was observed within 24 h in DMEM supplemented with reduced serum and retinoic acid (GpIV). The CFSE based proliferation assay data signified cessation of neuro-2a cellular proliferation in GpIV. An increase in the number of cells arrested at G 0 /G 1 phase was also evident in GpIV and DMEM supplemented with 0.1% FBS (GpIII). Moreover, GpIV cells had improved mRNA and protein expression of Rbfox3/NeuN and choline acetyltransferase (ChAT 
Value of the data
The present data describe the cell culture conditions, driving reproducible neuro-2a cellular differentiation within 24 h and will be useful for people working in this domain.
The data describe a stepwise strategy to be used for characterizing neuro-2a cellular
differentiation.
The present data demonstrated induced expression of ChAT that can be helpful for researchers in their experimental planning.
Data
Neuro-2a cells (also known as N2a) were subjected to various nutrient culture conditions, namely
, to observe the effect on cellular differentiation.
Phase contrast microscopy ( Fig. 1-A-D ) was used to visualize the morphological changes (neurite extension) induced by various treatment conditions. Extensive increase (P o 0.001) in the neurites length ( Fig. 1E ) and branching pattern (Fig. 1F ) was seen in GpIV at 24 h, whereas GpIII did show moderate neurite extension. CFSE assay was performed to assess the rate of cellular proliferation and data for the same are plotted as bar graphs ( Fig. 2-E, F) . The difference in the mean fluorescence intensity between GpIV and other groups was observed, which indicated the low rate of proliferation in GpIV. Additionally, it has been observed in previous reports that RA induces cell cycle arrest at the G 0 /G 1 phase [1] . In order to delineate this type of response, cell cycle analysis was performed ( Fig. 2 -A-D) which indicated an increase in the number of cells arrested at G 0 /G 1 phase in GpIII (53.25 7 0.25%) and GpIV (67.76 7 2.68%). Furthermore, mRNA and protein expressions of Rbfox3 (neuronal differentiation marker) and ChAT (cholinergic neuronal marker) were assessed using real-time PCR ( Fig. 3 -D, E) and western blot analysis ( Fig. 3 -A-C). The increased expression ( $ 4 fold) of both the markers upon differentiation was observed in GpIV.
Experimental design, materials and methods

Neuro-2a cell culture and differentiation
Neuro-2a cells were procured from NCCS Pune, India and maintained in DMEM (Sigma, D7777) supplemented with 10% FBS (Thermo Fisher Scientific, 10270106) at 37°C, 5% CO 2 conditions. For differentiation, the cells were plated at a density of 2 Â 10 4 cells/cm 2 and maintained in the standard growth media for 24 h. Next day, the standard growth media were replaced with the differentiation media of various compositions (Table 1) in their respective wells and incubation was continued for the next 24 h. Retinoic acid (R2625) was procured from Sigma-Aldrich.
Neurite length measurement
Neuro-2a cells were grown in 6-well multi-dishes (Thermo Fischer Scientific, 140675) and differentiated as per above method. Images were captured with the Nikon Eclipse TS100 at 20 Â magnification using VEZU US300. Neurite length was measured using ImageJ-Simple Neurite Tracer plugin [2] . Briefly, Images were first converted to 8-bit luminance format for analysis by the plugin. For defining neurite's path, a manual tracking was done from the junction of the cell body and neurite up to the neurite tip. Only neurites 4 1 μM in length were taken for final analysis. Branching patterning was further assessed using the Sholl analysis function in the same plugin. The neurite's path was manually defined, followed by assigning soma as a center of analysis. Using plugin parameters 
Cell cycle analysis
Cell cycle analysis was performed as per Lisa et al. [3] . Briefly, upon completion of 24 h of differentiation, 1 Â 10 6 cells were harvested by trypsinization (0.25%), resuspended in 1 ml of ice-cold PBS (137 mM NaCl, 2.7 mM KCl, 10 mM Na 2 HPO 4 , 1.8 mM KH 2 PO 4 ). 100% ice-cold ethanol (Merck, 100983) was added dropwise, and the mixture was incubated at 4°C for 20 min. Cells were then washed with ice-cold PBS and incubated in the staining solution (30 mg/mL, Propidium iodide, SigmaAldrich, P4170; 100 mg/mL, RNaseA, Thermo Fisher Scientific, EN0531). Scanning of samples was done using FACS Calibur™ (Detector settings: -FSC: Voltage ¼ E00, Amp gain ¼ 1.45, Lin; SSC: Voltage ¼ 346, Amp gain ¼ 1, Lin; FL-2: Voltage ¼ 564, Lin) and data were analyzed using BD CellQuest™ Pro.
CFSE assay
Before starting the process of neuro-2a cellular differentiation, cells were processed for CFSE as per manufacturer protocol (CellTrace™, Thermofisher, C34554). Briefly, cells were incubated at 37°C in a staining mixture of CFSE for 20 min, followed by further incubation in complete media for 5 min. Subsequently, complete media were replaced with the differentiation media. After completion of 
Protein extraction and western blotting
Proteins were extracted in RIPA Buffer (150 mM NaCl, 1.0% IGEPAL s CA-630, 0.5% Sodium deoxycholate, 0.1% SDS, 50 mM Tris, pH 8.0; Sigma). $ 50 μg proteins were electrophoresed on 12% PAGE and electroblotted (100 V, 1 h) onto the nitrocellulose membrane. Blots were blocked with 5% BSA, 1 h at room temperature and then incubated with primary antibodies, i.e., ChAT (1:500, Santa Cruz Biotechnology, sc-55557), Rbfox3 (1:500, Santa Cruz Biotechnology, sc-2469557) respectively for overnight at 4°C. Samples were further incubated with anti-mouse IgG-HRP (1:5000, Santa Cruz Biotechnology) and anti-rabbit IgG-HRP (1:5000, Santa Cruz Biotechnology) respectively for 1 hr. Blots were developed with Clarity TM Western ECL Substrate (Biorad, 170-5060) and imaged with Fuji-LAS4000 luminescent image system (GE Healthcare).
Statistical analysis
Values are presented as the mean 7S.E. Statistical analysis was done with SigmaPlot 11.0 with one way ANOVA and post hoc analysis using Tukey's multiple comparison test. P r 0.05, P r 0.01, P r 0.001 were considered to be statistically significant. 
